Shut-off of actin biosynthesis in adenovirus serotype-2-infected cells.
Adenovirus produces a dramatic shut-off of host protein synthesis after infection of HeLa cells. The level of actin messenger RNAs remained relatively unchanged after viral infection, when assayed by in vitro translation and two-dimensional gel electrophoresis analysis of the proteins or hybridization of the total cytoplasmic RNAs to the human actin gene. The distribution of actin mRNA in the polyribosomes is altered after adenovirus infection, with small polyribosomes and monoribosomes of the infected cells occupied by actin messages untranslatable in a rabbit reticulocyte lysate. The large polyribosomes still retain enough functional mRNAs to provide significant levels of actin protein in a rabbit reticulocyte in vitro translation system. In contrast, in homologous infected cell lysates, the translation of exogenous actin mRNA is greatly reduced when compared to uninfected HeLa cell lysates. In nuclease-treated uninfected or infected HeLa cell-free extracts, translation of viral mRNA is equally efficient and higher than that of actin mRNA. Thus, translational regulatory mechanisms which include inactivation of a part of the actin mRNA population accompanied by displacement to small polysomes and/or virus-induced modification of the cellular translational machinery to discriminate against cellular actin mRNA seem to account for the sharp reduction in actin protein synthesis of adenovirus-infected cells.